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The synthesis method used, was adopted and slightly changed from the original method
as previously published1. Instead of EtOH, MeOH was used and a different ligand, i.e.
1,1,1-trifluoro-2,4-pentadione (Tfac). For preparation of the Sm3+, Eu3+, Tb3+, Dy3+, Er3+
and Yb3+ complexes the starting ratio of the lanthanide ion to Tfac was 1:3. Only for Pr3+
and Nd3+, in order to obtain the tetrakis complexes, the ratio was changed to 1:4.
The single crystals were obtained by slow evaporation of a solution of the
complex from methanol.
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Fig 15. Emission spectra in a temperature range 
from 273K to 373 K [Eu0.53Tb0.47(Tfac)8]
2-Na+
Fig 13. Emission spectra in a temperature 
range from 280 K to 380 K [Dy(Tfac)4]
-Na+
Fig 16. Plot showing relative sensitivity values at different 
temperatures (273-373 K) for [Eu0.53Tb0.47(Tfac)8]
2-Na+
Fig 14. Plot showing relative sensitivity values at different 
temperatures (280-380 K) for [Dy(Tfac)4]
-Na+ 
Synthesis (co-crystallization) of the heteronuclear complex
The heteronuclear complex [Eu0.41Tb0.59(Tfac)8]
2-Na+ was synthesized by adding the Eu3+ Tfac complex and the
Tb3+ Tfac complex to a methanol solution in a 1:1 ratio and left to stir for 24h. The same synthesis step was applied
for different Eu3+/Tb3+ and Tb3+/Sm3+ complexes, just a different ratio was used. Afterwards the solution was left to
crystallize by slow evaporation in order to obtain single crystals.
Fig 1. Structure of the tetrakis Tfac 
Ln complex  
Fig 2. Crystal packing of the terakis Tfac Ln complex, showing 1D 
polymeric chains growing along the c-axis, viewed down the b-axis
Fig 3. Structure of the tris Tfac Ln (Pr, 
Nd) complex
The tetrakis Tfac Ln complexes crystallize in the
orthorhombic non-centrosymmetric space group Pna21.
The lanthanide ion is coordinated with eight oxygen
atoms from four β-diketonate ligands. One sodium
atom is present as counter ion.
Fig 5. Crystal packing of the [Eu0.41Tb0.59(Tfac)8]
2-Na2
+ heteronucler complex, 
showing 1D polymeric chains growing along the b-axis, viewed down the c-axis 
Scheme 1. Graphycal presentation of the synthesis results 
The tris Tfac Ln complexes crystallize in the monoclinic
centrosymmetric space group P21/c. The lanthanide ion
is coordinated with six oxygen atoms from three β-
diketonate ligands and with two oxygen atoms from two
water molecules.
Fig 10. PL spectra of [Er(Tfac)4]
-Na+ in solid state Fig 11. PL spectra of [Yb(Tfac)4]
-Na+ in solid state Fig 12. PL spectra of [Nd(Tfac)3](H2O)2 in solid state
We have obtained several new crystal structures with a well-known β-diketonate ligand
throughout the lanthanide series. With the synthetic procedure that was used we obtained both
the homonuclear complexes as well as heteronuclear complexes. Both types of complexes show
luminescence properties in solid state and homonuclear complexes from the visible series also in
solution. The heteronuclear Eu3+/Tb3+ and Tb3+/Sm3+ complexes as well as Dy3+ complex show
good temperature-sensing properties in the physiological temperature range.Fig 4. Structure of the heteronuclear 
[Eu0.41Tb0.59(Tfac)8]
2-Na+ complex
Fig 17. Emission spectra in a temperature range
from 280 K to 360 K [Tb0,9Sm0,1(Tfac)8]
2-Na+
Fig 18. Plot showing relative sensitivity values at different 
temperatures (280-360 K) for [Tb0,9Sm0,1(Tfac)8]
2-Na+
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Fig 7. PL spectra of [Eu(Tfac)4]
-Na+ in solid state and 
solution
Fig 6. PL spectra of [Sm(Tfac)4]
-Na+ in solid state and 
solution
Fig 8. PL spectra of [Tb(Tfac)4]
-Na+ in solid state and 
solution
Fig 9. PL spectra of [Dy(fac)4]
-Na+ in solid state and 
solution
